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Abstract  Objective: To examine the association between different concentrations of leukocyte and sperm recovery rate after sperms are prepared using density gradient method and pregnancy rate after intrauterine insemination (IUI). Increased leukocytes in semen have been associated with increased reactive oxygen species (ROS) that reduces sperm quality.
 Methods: Semen samples that were collected from 31 male partners of couples undergoing infertility investigation were analyzed for sperm concentration, motility, and leucocytes concentration. Semen samples were then divided in two groups based on their leucocytes concentrations (category A: >0 to <1 × 106/mL; category B: >1 x 106/mL.  Semen samples were processed using density-gradient centrifugation technique.  Results: There was a significant difference in the number of sperms harvested and sperm motility after preparation. Interestingly, pregnancy rate after IUI was higher (p<0.05) in non-leukocytospermia semen (39%) when compared to leukocytospermia semen (30%). Conclusions: Seminal leukocytes (PMNL) concentration affects pregnancy rate after intrauterine insemination. 
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IntroductionUrogenital tract infection (UTI) that increases the number and concentration of leucocytes up to more than 1 x 106 per mL, or known as leucocytospermia, is one of the most common 
causes of male infertility because it is associated with increased number of the reactive oxygen species (ROS) that eventually reduces sperm quality.1 A previous study has reported that a high ROS level triggers oxidative stress that impairs sperm motility, fertilization, and leads to deoxyribonucleic acid (DNA) damage.2The techniques of sperm preparation prior to intrauterine insemination (IUI) play an important role in removing the leucocytes, seminal plasma, and also debris from the sperm as well as increasing  the concentrations 
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of motile sperm prior to introduction into uterine cavity which will eventually increase the chances of conception. The techniques applied vary from laboratory to laboratory and even from patient to patient. In addition, these techniques are also very useful to treat infertility in male individuals by improving sperm motility and the pregnancy rates after 
IUI. In artificial reproductive technology (ART) there are 4 techniques for sperm preparation i.e. simple washing, swim-up, density gradient, and mini gradient.3Compared to the Swim-up method, better sperm preparations using Pure Sperm Density gradient method is able to better improve the quality of the sperms.4 When using density gradient method, it is showed that immotile or abnormal sperm cells, leucocytes, and cell 
debris are thoroughly cleared from the final solution, decreases ROS leak and eventually decreases the DNA damage.5 Furthermmore, this method is more effective because it is easy to perform and has fewer critical points that are sensitive to errors during preparation. The link between leukocytospermia, semen quality, and pregnancy rate after intrauterine 
insemination using specific sperm preparation method is inconsistent. The study presented here was designed to evaluate the effects of leukoscytospermia on the sperm recovery rate after sperm preparation using density gradient method and pregnancy rate outcomes after IUI.
MethodsThe study involved 36 couples who underwent IUI because of male infertility factor including oligo, astheno, and also terratozoospermia in Melinda Hospital, Bandung, Indonesia.  Semen specimens were collected by masturbation after 2–7 days of sexual abstinence. Semen specimens collected were divided into two groups according to the amount of leucocytes present in the semen. Specimen in group 1 
had WHO-defined leukeocytospermia of > 1 x 106/mL (n=23) and non-leukocytospermia in group 2 had seminal leucocytes less than 1 x 106/mL (n=23). Semen analysis was conducted during the period of 30–60 minutes after liquefaction based on a guideline published by the World Health Organization (2010) through the use of a phase contrast microscope (Nikon E-400, Japan).  Semen liquefaction time, appearance, volume, pH, and viscosity were determined. These specimens were analyzed for sperm 
concentration as well as progressive motilities before and after sperm preparation. All samples underwent density gradient  and prepared spermatozoa were processed using discontinuous density gradient centrifugation. One milliliter of a 90% density lower layer, 1 mL of a 45% density upper layer, and 1 mL of semen (1/1/1) were pipetted and put into a 15-mL conical Falcon tube. The mixture was then centrifuged at 1,500 rpm for 10 minutes. After centrifugation, the supernatant was removed and the spermatozoa (pellet) was placed into another 15-mL Falcon tube containing 5 mL of 
modified-earle’s buffer salt solution (mEBSS) supplemented with 3% Human Albumin Serum (HAS, Vitrolife).  The solution of spermatozoa pellet was then centrifuged at 1500 rpm for 
10 minutes. The final pellet was re-suspended 
in the same medium solution to obtain a final 
volume of 0.5 mL. A 10-μL aliquot was used to perform the analysis of post-processing seminal parameters. The harvested quality 
sperms were suspended in the final volume of 0.3 mL of sperm preparation medium to be used for IUI. All semen samples were analyzed for sperm motility and sperm concentration in the same person, in the same laboratory, and in the same condition.Recombinant FSH was used for stimulating ovarium. Female patients were scheduled for the IUI procedure when at least one follicle that was 20 mm in size was detected through ultrasound scanning. Insemination using the prepared sperms was performed with a sterile catheter and 1 mL syringe. Here, the catheter was gently passed through the cervical canal and 0.3 mL of  the sperm suspension was expelled slowly into the uterine cavity close to the tubal junction. The female patients were asked to rest in lithotomy position for 30 minutes after IUI.  The pregnancy test was performed 14 days after insemination.Statistical analysis was conducted using SPSS software version 16 (SPSS Inc, Chicago, 
IL, USA). All data were analyzed using Student’s 
T-test. The level of significance different was p<0.05.
ResultsSperm washing must be performed to prepare the sample for insemination in IUI cycle. The baseline data of sperm characteristic before preparation was used to choose the method of preparation and predict sperm recovery rate after the process. The baseline data of sperm characteristic in this study consisted 
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of the number and motility of the sperms. The average number of sperms from sample 
without leukocytospermia was significantly lower when compared to sperm samples  that presented with leucocytospermia (p<0.05) (69.60±5.92 versus 84.78±5.75). Interestingly, the sperm motilities in both groups were not 
significantly different (p>0.05) (35.39±10.54 vs 38.69±2.60).The number of sperms harvested as well as the total number of motile sperms in the samples with and without leukocytospermia are shown in this study (Table). The results showed that the presence of leukocytes in 
the semen significantly increased the number of sperm harvested and a total number of motile sperms (p<0.05). However, the sperm motility after performing density gradient 
method was not significantly different in both groups (p<0.05). Interestingly, pregnancy rate after IUI, in female inseminated with semen without leukocytospermia yielded the higher pregnancy rate 39%) (p<0.05) compared to semen with leukocytospermia (30%).
DiscussionThe success rate of IUI depends on factors such as drugs used for stimulation, triggering time, number of cycles and the total number of motile sperms after washing. A previous study suggested that the number of sperms inserted into uterus will decrease when the number of 
washed motile sperm is insufficient.6 Sperm motility is an important factor in IUI because it is an indicator of sperm ability to reach and fertilize the ovulated oocyte. It is reported that the association between leukocyte and sperm quality will depend on concentration with motility percentage increases when the leukocyte concentration is 0 to <1.0 x106/mL and decreases when leukocyte concentration 
is >1.0x106.7 This fact is contrary to the results of a previous study reported that there was no 
significant difference between no leukocytes, low-level leukocytes, and leukocytospermia groups in baseline clinical characteristics  and conventional parameters that includes semen concentration, motility, and morphology).8 Leukocyte, bacteria, and dead spermatozoa produce reactive oxygen species or ROS that 
negatively influence the ability of sperms to fertilize the egg.9 It was reported that patient with low seminal leukocytes concentration 
(<1.0x106/mL) had significantly higher level of ROS and sperm DNA damage and there was 
no significant difference in ROS level between low leukocytes level and leukocytospermia.10
A significant positive correlation between leukocytospermia and the oxidative stress has been reported, suggesting that the leukocytes are the primary source of ROS in semen.11,12 Although the primary source of ROS is WBCs, a portion of these ROS is produced by sperms. The hydroxyl radical formed through Haber-Weiss reaction will attack unsaturated fatty acids in sperm membrane and initiate lipid peroxidation.12,13 Catalase as well as superoxide dismutase are antioxidant enzymes. It is  also reported that a positive correlation  is found between sperm concentration and superoxide dismutase and a negative correlation is seen with leukocytospermia.14Group with leukocytospermia in this study presented a lower pregnancy rate due to PNML concentration was higher than physiological condition which triggers a higher level of ROS production. ROS has a correlation with the ability of sperms to fertilize mature oocytes; including two primary factors, a slow rate of forwarding progression of sperm and the presence of excess numbers of white cells in the semen.15 The recent study showed the same result as the result of a previous study by Al-Dujaily reported that the pregnancy rate after 
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Table
 
Parameter     PMNL Concentration     >0 <1 x 106/mL
PMNL concentration 
>1 x 106/mLTotal harvested sperm (millions)            2.22±0.80a             2.52±0.98b   Total motile sperms (millions)            1.95±0.67a             2.23±0.84bSperm motility (%)          88.61±6.48a           89.04±5.77aPregnancy rate (%)          39.50±0.50a           30.43±4.70b 
Note: Different superscripts in the same row indicate a statistically significant difference (p<0.05).
Comparison of Sperm Parameter after Performed Density Gradient Method and 
Pregnancy Rate after IUI on Semen with and without Leukocytospermia 
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IUI in leukocytospermic couples was lower compared to normozoospermic couples. The percentage was 20% in normozoospermic and 13.3% in leukocytospermia.16 These findings 
indicate that leukocytic infiltration into male reproductive tract is only harmful when the contamination level of leucocyte is high enough (>1×106/mL) to overwhelm the antioxidants present in human seminal plasma. The high levels of leucocyte contamination will disrupt 
the fertility in vivo. The results indicate that leukocytospermia may not have a negative effect on the sperm preparation outcome though it might affect pregnancy rate after Intrauterine Insemination procedure. The absense of sperm morphology analysis as well as the retrospective nature of the study create limitations in this study. A future prospective study on more patients with sperm morphology assessment is needed.
:63–6
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